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(54) BLANK FOR INTEGRALLY FORMING AND FORMING METHOD THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To execute manufacture by 
simply clamping at the time of forming regardless of the 
accuracy of parts before joining by joining two or more 
metallic sheets in the vicinity of the profile line of a 
lapped part by line welding and joining at least one place 
in the vicinity of an opposite part to the weld zone on the 
profile line by line welding. 
SOLUTION: In a blank for integrally forming before 
forming a Ushape, weld lines X-Z are provided on the 
slightly inside of the profile line of the metallic sheet B2. 
The weld line X and weld line Y are provided in the 
opposite positions on the profile line. At the time of 
forming, the weld lines X, Y are subjected shearing 
stress in the direction of the weld line between the 

metallic sheet A1 and the metallic sheet B2 and are balanced each other. In a use state, 
when load is applied from the upper part as a beam structure, for example, the weld lines X, Y 
are subjected to shearing stress to each other in the opposite direction in the lateral direction, 
so both weld lines are in a relation of opposed position. In such a case, it is not objectionable 
that there is no weld line in the opposite position of the weld line Z. 
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USE - For manufacture of pressed components for motor vehicles e.g. chassis 
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ADVANTAGE - A cheap tailored blank can be manufactured. The method enables 
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* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows th e wor d which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The blank for unification shaping characterized by being combined by line welding near 
[ with which the piled-up metal plate of two or more sheets lapped ] the border line of a part, and being 
combined by at least one-place line welding near the part which counters this line weld zone on this 
border line. 

[Claim 2] The blank for unification shaping according to claim 1 characterized by line welding being a 
fillet weld. 

[Claim 3] The blank for unification shaping according to claim 1 or 2 characterized by there being no 
fusion zone of a line welding reason in the 1st [ at least ] page of the lateral surface of the piled-up metal 
plate. 

[Claim 4] The unification shaping approach of the blank characterized by making into a die side the 
field which does not have the fusion zone of a line welding reason in the blank for unification shaping 
according to claim 3, and fabricating it in press forming performed using punch and a die. 



[Translation done ] 
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* NOTICES* 

JPO and NCIPI are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the blank (tailored blank) technique for unification 
shaping mainly used for the pressing manufacture the body of an automobile, and for chassis. 
[0002] 

[Description of the Prior Art] The conventional press and the assembly technique of a press article were 
methods which cut the metal plate of one sheet in a predetermined configuration (this cut metal plate is 
called a blank), carry out press forming after that, assemble a press article by welding, adhesion, etc., 
and are used as the structure. 

[0003] On the other hand, from the first stage of the 1960s, before carrying out press forming, some 
metal plates (blank) were compared, and the technique which makes the blank of one sheet and is 
pressed after that by laser welding or mush seam welding has spread. This technique is a tailor-made 
welding blank, and is called the "tailored blank." 

[0004] There are many merits described below with this tailored blank technique. 

(a) Conventionally, the small steel plate currently processed as a scrap can be connected by welding, it 

can use as a large-sized blank, and a deployment of an ingredient is attained. 

[0005] (b) Conventionally, in order to compensate the lack of on the strength of a pressing, the 

reinforcement member was joined partially, but if a tailored blank is used, high intensity material or a 

thicker ingredient can be beforehand used for the location which needs reinforcement, reinforcement can 

be secured, and the cost of a reinforcement member can be reduced. 

[0006] (c) The amount of the expensive ingredient (a high-tensile-steel plate, surface treated steel sheet) 
used is stopped, and the cost of materialses can be reduced. Moreover, it leads also to lightweight- 
ization of a car body. 

[0007] (d) A predetermined load member can be arranged and the design of the components and a car 
body excellent in collision safety becomes [ the car-body deformation optimal at the time of the collision 
of an automobile ] possible so that may be acquired. 

[0008] Drawing 1 is the mimetic diagram showing the welding method of the tailored blank by the butt 
weld put in practical use, and is this drawing (a). Laser welding and this drawing (b) It is the case of 
mush seam welding. In this drawing, the signs 1 of a metal plate A and 2 are [ a metal plate B and 4 ] 
weld zones. Usually, a basic metal plate [ metal plate / A ] and metal plates B are additional metal 
plates, such as reinforcing materials. In addition to this, a welding method also has electron beam 
welding, arc welding, and high-frequency -heating welding. 

[0009] This drawing (a) It is the approach of seizing on a laser-welding method, it making the metal 
plate of two sheets suit, and carrying out melting welding with carbon dioxide gas laser or Nd-YAG 
laser beam. 

[0010] This drawing (b) Mush seam welding is the approach of joining, while carrying out energization 
heating, pressurizing the metal plate edge sections with a rotating disk electrode in piles about 2mm and 
crushing the heavy section. In addition, although the plate edge section is slightly piled up in mush seam 
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welding, most metal plates are not the blanks which carried out line welding of the piled-up metal plate 
as used in the field of [ do not lap and ] this invention. That is, the example of this drawing is not a lap 
welding, seize on it, is made to suit and is classified as welding. 

[001 1] While it pokes, and it is made to suit and there are many advantages in the tailored blank by 
welding, there are also the following troubles. 

[0012] (a) Butt welding by laser welding requires the cutting precision of the edge of the plate joined, 
and the positioning accuracy of a laser beam. Many defectives will be generated if this precision is not 
enough. Therefore, it is necessary to use expensive equipment for cutting equipment and the pointing 
device at the time of welding. 

[0013] On the other hand, the clamp device in which heavy cost tends to shift and mush seam welding 
has the powerful clamp force in order to carry out the load of the welding pressure of about It with an 
electrode, although as severe edge profile irregularity as laser welding is not required is needed. For this 
reason, expensive equipment is required although it is not laser welding. 

[0014] (b) If components with which a weld zone becomes nonlinear are joined, the design degree of 
freedom of a pressing can pull out the advantage of a breadth tailored blank to the maximum extent. 
However, since a rotating disk electrode is used in mush seam welding, nonlinear welding is very 
difficult or impossible, moreover ~ although nonlinear welding is possible in laser welding — the above 
(a) It is markedly alike, and becomes difficult and a technical and cost-problem to utilization is more 
difficult than the case where the described groove accuracy management is straight-line welding. 
[0015] (c) Since the weld line exists in the components after a press, appearance is bad and cannot apply 
to the shell plate components of the automobile body. Moreover, application is difficult for a weld zone 
on the components as which corrosion resistance is inferior and high corrosion resistance is required. To 
apply to the part to which corrosion resistance is demanded, it is necessary to paint thickly or to take the 
cure of protecting with the sealer after paint. 

[0016] That the above-mentioned problem should be solved, the steel plate of two sheets is piled up, and 
after carrying out spot welding of a large number in respect of [ overlapping ] the, the technique which 
carries out press forming is indicated by reference (The Patchwork Techniqu For ProperMaterial 
Placement on PanelsTndustrial Application on The New Peugeot 206.mEC'98 Paper No.982402). 
[0017] Drawing 2 is the mimetic diagram really by the spot welding of a large number indicated by 
reference showing the outline of the weld zone of the blank for shaping. The same components as 
drawing 1 express with the same sign in this drawing. As shown in this drawing, the approach indicated 
by this reference is a method which performs much spot welding in the superposition section. Since this 
approach has the unnecessary groove management with a high precision compared with the tailored 
blank of the comparison method by conventional laser welding and mush seam welding, a positioning 
clamp is easy and it is manufactured by the cheap spot welding method, a tailored blank can be 
manufactured by low cost. Moreover, the point which can be manufactured even when a matching 
section end face is nonlinear is also the advantage. 

[0018] However, the point junction by spot welding is a base, the technique started by this reference 
requires a big load for a weld zone at the time of press forming, and defects, such as a wrinkling and a 
crack, tend to generate it near the weld zone. Moreover, since it is point junction, the mechanical 
property (static reinforcement, fatigue strength, rigidity) of the member after pressing etc. is not enough. 
Furthermore, since it is the welding process which piles up the edge of the steel plate of two sheets, a 
coating turns to the clearance between steel plates, and it is hard to be crowded, and since it is easy to 
produce corrosion also in clearance, there is a problem that corrosion resistance is inferior. 
[0019] Furthermore, the above (c) The problem of appearance quality is unsolvable also by this 
approach. That is, since it is spot welding, the indentation by the RBI is formed and both sides cannot be 
applied to a shell plate. Moreover, a possibility that corrosion may occur from an indentation section 
front face after paint is also high, 
[0020] 

[Problem(s) to be Solved by the Invention] This invention is for the purpose to offer the blank which 
fills the following demand, and its manufacture approach, without spoiling the advantage which the 
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conventional tailored blank has. 

[0021] (a) The precision of a junction anterior part article is not required, but it can manufacture by the 
easy clamp at the time of shaping. 

(b) Even if the edge of a junction anterior part article is nonlinear, it can manufacture. 

(c) The strength property of the components after shaping and corrosion resistance are excellent. 

(d) It has the surface quality in which application to a shell plate is possible. 
[0022] 

[Means for Solving the Problem] In order to realize the above-mentioned purpose, the artificer acquired 
the following knowledge, as a result of repeating examination wholeheartedly. 

[0023] (a) Spot welding is inadequate for combining metal plates in reinforcement, and a moldability is 
also low. Moreover, corrosion resistance is not good. 

[0024] Drawing 3 is a mimetic diagram explaining the comparison of spot welding and line welding, 
and is this drawing (a). The side elevation of the piece of a spot welding trial, and this drawing (b) The 
side elevation of the piece of a trial of line welding, and this drawing (c) It is the mimetic diagram of the 
press crack in line welding. In this drawing, the same components as drawing 1 -2 express with the same 
sign, the ingredient of the piece of a trial - cold rolled sheet steel (0.8mm and 1.2mm) (SPCC) - using - 
- this drawing (a) And (b) it is shown - as - a partial pile method - spot welding (the diameter of a 
nugget: about 4mm) — and laser welding was carried out and the piece of a trial was created. The 
moldability was investigated for these blanks by overhang trial using spherical punch with a diameter of 
50mm. Consequently, the fibrinogenolysis tie by laser welding is this drawing (c). The spot-welding 
material by spot welding was fractured by the weld zone to having fractured within the 0.8mm base 
material so that it might be shown (not shown). Moreover, it turned out that marginal overhang height is 
10mm in about 35mm and spot welding material, and the direction of line welding is excellent in a 
moldability in laser-welding material. 

[0025] Moreover, since there is no flapping of a metal plate like spot welding, since line welding can 
prevent invasion of water etc., corrosion resistance is high [ welding / its clearance between metal plates 
is small, and ]. If especially a fillet weld is performed, the clearance between metal plates will be lost 
and corrosion resistance will improve further. 

[0026] (b) Although the weld line of seam welding has a straight-line-like limit, if laser welding is used, 
curve-izing will be possible and the degree of freedom of components plate junction will become large. 
[0027] (c) If the metal plate of two or more sheets is not compared, but it welds superposition and near 
the border line of the overlapping part in a field and a metal plate is combined, the precision of blanking 
processing of a welding anterior part article and the positioning accuracy of welding do not need to be so 
high. It is seldom necessary to also enlarge holding power at the time of a clamp. 
[0028] Line welding is good to carry out line welding continuously over the perimeter (periphery) of the 
border line of the overlapping part. It may be partial and intermittent although it is because welding 
reinforcement is securable. However, if line welding is not carried out in the location (part countered on 
a border line) which corresponds on the diagonal line when line welding of near the border-line top is 
carried out partially and intermittently, a shear gap of the metal plate of two sheets will become large at 
the time of shaping or use. 

[0029] Although seam welding is impossible when a border line is nonlinear, cheap seam welding can 
be used maintaining reinforcement by carrying out the seam welding only of the short straight-line part, 
and carrying out the seam welding also of the opposite part on the border line of the part with which the 
metal plate lapped further. 

[0030] (d) If the reinforcement member of one sheet is piled up inside the metal plate which forms an 
appearance, the metal plate which forms an appearance can really be fabricated as an object. This is 
excellent in appearance nature as compared with the blank which carried out the butt weld. If it is made 
for the melting marks of line welding not to come outside especially, the further excellent appearance 
will be acquired. 

[003 1] what was completed based on the knowledge of the above [ this invention ] - it is - (1) of the 
following [ summary / the ] from ~ (4) It is. 
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[0032] (1) The blank for unification shaping characterized by being combined by line welding near 
[ with which the piled-up metal plate of two or more sheets lapped ] the border line of a part, and being 
combined by at least one-place line welding near the part which counters this line weld zone on this 
border line. 

[0033] (2) The above characterized by line welding being a fillet weld (1) Blank for unification shaping 
given in a term. 

[0034] (3) The above characterized by there being no fusion zone of a line welding reason in the 1st [ at 
least ] page of the lateral surface of the piled-up metal plate (1) Or (2) Blank for unification shaping 
given in a term. 

[0035] (4) Set to press forming performed using punch and a die, and it is the above (3). The unification 
shaping approach of the blank characterized by making into a die side the field which does not have the 
fusion zone of a line welding reason in a term in the blank for unification shaping of a publication, and 
fabricating it. 

[0036] With the condition here, the metal plate of two sheets said to this invention "has lapped" Drawing 
1 (b) It is not in the condition that the metal plate of two sheets has lapped with the line only near the 
weld line like mush seam welding. The border line with which the part which metal plates have lapped 
in the shape of a field over the part or all the range of a fabricated field, and lapped spread two- 
dimensional is formed, and it means that it is what is fabricated by one while it has been in the condition 
which these metal plates overlapped at the time of press forming. Moreover, in the case of simple 
configurations, such as a regular polygon and a rectangle, the border line of "the part on this border line 
that counters this line weld zone" is a part on the diagonal line. In a common graphic form, the shearing 
stress which acts between the metal plates which lapped while using [ shaping and/or ] shaping 
components corresponds to a certain weld-line part, and the part which has the relation with which both 
sides balance in hard flow mutually is said so that it may mention later by explanation of drawing 7 . 
[0037] 

[Embodiment of the Invention] The blank for one shaping of this invention is joined by line welding 
near the border line of the part which the metal plate of two or more sheets piled up, and lapped, and the 
part which this line weld on this border line counters is also joined by line welding. 
[0038] It is because a load concentrates on a welding point that welding is spot welding like spot 
welding at the time of shaping and it becomes easy to produce a crack. Moreover, even if it can 
fabricate, dispersion of a member on the strength is large, and dependability falls. Although the load 
load per point will become small and the above problems will improve if the number of RBIs of spot 
welding increases, it is inefficient-on construction-like that the number of RBIs increases. 
[0039] Drawing 4 is this drawing (a) at the mimetic diagram showing the condition near the weld zone 
of the blank concerning this invention. In the case of the fillet lap welding by laser welding or arc 
welding, it is this drawing (b). In the case of the lap welding with ** by laser welding or arc welding, it 
is this drawing (c). It is the case of the lap welding with ** by seam welding. In this drawing, the same 
components as drawing 1 -3 express with the same sign, moreover - detail explanation of this invention 
- drawing 4 (b) And (c) the case where the inside of the border line of a part with which the metal plate 
lapped is welded like - "generation - with - it is called" welding. 

[0040] This drawing (a) Although it is necessary to make precision of cutting and blanking high in the 
case of a fillet lap welding [ like ], and to make precision of welding positioning high, easy equipment is 
sufficient as clamp equipment, and it has the advantage (after-mentioned) of corrosion-resistant 
improvement. 

[0041] On the other hand, it is this drawing (b). Or (c) Like, as welding with **, if approved in the range 
whose width of face W shown in this drawing is 3 -10mm, the precision of cutting and blanking and 
welding positioning accuracy are so high, it is not necessary to carry out, and clamp equipment can also 
be manufactured with easy equipment. 

[0042] Drawing 5 is the mimetic diagram showing how to pile up the metal plate of the ingredient of the 
blank concerning this invention, and is this drawing (a). A perfect pile method and this drawing (b) A 
partial pile method and this drawing (c) It is the case of an end-face **** pile method. In this drawing, 
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the same components as drawing 1 -4 express with the same sign. 

[0043] The heavy method of this invention is this drawing (a). - (c) Any are sufficient. This drawing (a) 
By the shown perfect pile method, one of metal plates is completely in contact with other metal plates. 
In the thing aiming at partial reinforcement of autoparts, this method is the most common. 
[0044] This drawing (b) The surface width 5 of a lap part has the breadth as two-dimensional, and a 
metal plate Al and metal plate B-2 are fabricated by the partial pile method by coincidence, although the 
surface width 5 of a lap part may have a narrow part partially ~ all parts — being narrow (for example, 
less than 5mm) — substantial — butt welding ~ becoming ~ this invention — being out of range . This 
drawing (b) When it becomes press-forming components, since one of heavy lines comes out outside, 
the partial pile method of the metal plate of two sheets is not suitable for the components for sheathing. 
[0045] This drawing (c) Since the positioning accuracy with which an end-face **** pile method 
arranges cutting, the blanking precision, and the end face of a welding anterior part article, and the aim 
precision of welding are required, the advantage of this invention is lost a little. 
[0046] Drawing 6 is the mimetic diagram showing various kinds of conditions which the metal plate of 
three sheets piles up, and is this drawing (a). The perfect pile and said drawing (b) A partial pile and this 
drawing (c) It is the case of an end-face **** pile. In this drawing, the same components as drawing 1 -5 
express with the same sign. A sign 3 is a metal plate C and is equivalent to the addition material for 
reinforcing further the configuration of the metal plate of the two-sheet pile of drawing 5 . 
[0047] As shown in this drawing, in this invention, three sheets or more than it may be joined for the 
metal plate. Moreover, in the blank of this invention, a perfect pile and partial pile and an end-face **** 
pile may be intermingled. 

[0048] Line welding of the blank for one shaping of this invention is carried out near [ with which the 
metal plate lapped ] the border line of a part, and at least one place is combined by line welding near the 
part on this border line that counters this line weld zone. 

[0049] If the location of line welding where it counters on a border line is welded in the location, 
welding locations with which the shearing stress between the metal plates added while using [ shaping 
of a blank and/or ] a said division article balances will be said. 

[0050] Drawing 7 is the mimetic diagram which illustrated the fibrinogenolysis contact position in the 
unification shaping blank of this invention. This drawing (a-1) The blank for unification shaping before 
character shaping of KO, and this drawing (a-2) What fabricated this, This drawing (b-1) The blank for 
unification shaping before stretch forming and this drawing (b-2) are the thing and this drawing (c-1) 
which fabricated this. The blank for unification shaping before extrusion molding from which the 
configuration of the metal plate B used as the back up plate became C character type, and this drawing 
(c-2) This is fabricated. The same components as drawing 1 express with the same sign in this drawing. 
The weld line which has the relation which counters mutually on the border line of this invention is 
explained using this drawing. 

[005 1] drawing 7 (a-1) setting — weld-line X-Z — the border line of metal plate B-2 - it is inside a little. 
The weld line X and the weld line Y are in the location which countered on the border line. That is, as 
shown in this drawing (a-2), when fabricating, although the weld lines X and Y receive the shearing 
stress of the direction of the weld line between metal plates, they balance mutually. In a busy condition, 
when receiving the load which receives a load from the upper part of this drawing (a-2) as beam 
structure, in order that the weld lines X and Y may receive the shearing stress of hard flow in this 
drawing longitudinal direction mutually, both the weld lines are in the physical relationship which 
countered. However, this drawing (a-1) The weld line Z does not have the weld line in the location 
which counters, the blank for unification shaping of this invention ~ if — since it is making to be 
combined by at least one-place line welding in the location which counters into requirements - this 
drawing (a-1) The blank for unification shaping also belongs to this invention range. However, if it is 
only the weld line of Y and Z, the requirements for this invention will not be satisfied. 
[0052] Drawing 7 (b-1), the weld lines X and Y by which the fillet weld was carried out countered, and 
the weld lines R and S have countered. This drawing (b-2) In order to carry out stretch forming like, it is 
because it is because it is desirable to form the weld line which set the object shaft as the core of disc- 



http ://www4.ipdl.ncipi .go.j p/cgi-bin/tran_web_cgi_ejj e 



7/7/05 



JP,2000- 197969, A [DETAILED DESCRIPTION] 



Page 6 of 9 



like reinforcing material's metal plate B-2. 

[0053] drawing 7 (c-1) **** - the weld lines Y and Z have countered to the weld line X. Moreover, to 
the weld line R, it can be said that the weld line S and the weld line T have countered. Namely, a 
number does not necessarily correspond by 1 : 1 and, as for the weld line which counters, the part which 
the load of the shearing stress of hard flow is mutually carried out at the time of shaping and/or use, and 
balances may have the opposite relation of 1 [plurality. Although the weld-line die length of the weld 
lines which counter does not need to be equal, the difference or ratio of weld-line die length is less than 
**20%, and it is desirable to make it equal. 

[0054] In the blank for unification shaping of this invention, the location of line welding is carried out 
near the border line of a metal plate. A fillet weld is welded on a border line. It is heavy laser welding, 
lap seam welding, etc., and when taking welding width-of-face cost, it is usually the part of less than 
10mm of insides near the border line. 

[0055] The die length of the weld line is so desirable that it is long. Since the minimum die length 
changes with the configuration of a joint, and forming behaviors at the time of a press, it cannot 
generally decide, but in the trial which artificers performed, if the weld length has the 50% or more of 
the die length of a border line, fracture by the weld zone has not broken out. As for the die length of this 
to the weld line, it is desirable to secure 50% or more of die length of the die length of the border line of 
the overlapping part. Moreover, it is desirable to consider as 50% or more of die length of the perimeter 
die length of the metal plate piled up by the perfect pile method. 

[0056] The one continuous weld line may be used for line welding, and the intermittent weld line may 
be used for it. That is, the case where at least the one 100mm weld lines [ ten ] have the 10mm weld line 
is sufficient as all welding length in 100mm. However, when the weld line is intermittent, a 
surroundings lump of the coating to a non-weld is bad, and the weld line which continued since there 
was a possibility that it might pile up and corrosion might spread from the interior of a field when water 
permeated is more desirable. 

[0057] In this invention, if the locations which counter have the weld line, in addition even if there are 
spot welding and line welding, it will not interfere. Line welding or spot welding may be additionally 
performed in the center section in a border line for reinforcement. 

[0058] if the welding process at the time of manufacturing the blank of this invention is line welding — 
what kind of approach „******__ resistance welding and melting welding — which welding process 
may be used. The lap seam welding using the disc electrode as resistance welding is raised. As melting 
welding, they are metal active gas arc welding and gas shield metal arc welding like carbon-dioxide-gas 
welding. Gas shielded arc welding like TIG-arc-welding plasma arc welding. Moreover, laser beam 
welding and electron beam welding are raised. 

[0059] Although it is possible to acquire surface quality also with good resistance welding like lap seam 
welding in the blank of this invention, since an electrode contacts ingredient both sides, the trace by the 
electrode may remain. 

[0060] In order to obtain a good front face, it is desirable to weld in melting welding process on the 
conditions (conditions of not penetrating) which the inferior surface of tongue (rear face) of the metal 
plate of the opposite side (below) of a heat input side does not fuse. Although the discoloration called 
the temper color by the thermal effect will produce a rear-face side a little if it welds on the conditions 
which a rear face does not fuse by melting welding, as for after paint, the trace of welding does not 
appear at all. 

[0061] If this inferior-surface-of-tongue side is made into the outside of shaping components, it is 
applicable also to automobile shell plate components. Generally, since the sheathing side of a shell plate 
is on the die side of metal mold, the shaping approach in this invention is good to use the die side of 
metal mold as the rear face of a blank. 

[0062] Although especially the magnitude of penetration is not limited, in order to obtain healthy joint 
reinforcement and to avoid melting on the back, it is thought desirable to aim at about 25 - 75% of 
penetration depth of the board thickness by the side of a rear face (inferior lamella). 
[0063] By laser welding of cold rolled sheet steel, as for such a welding condition, the condition that 
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there is [ steel plate thickness of two sheets ] no fusion zone in penetration and an inferior surface of 
tongue in about 25 - 75% of board thickness of 0.4-6.0mm (preferably 0.6-3.0mm), 1-lOkW of carbon- 
dioxide-gas laser outputs, the 0.01 -1mm speed of travel 1 of diameters of a focus - 10 m/min, then a 
bottom steel plate is acquired. 

[0064] It is desirable to use a fillet lap welding for making the advantage of the blank of this invention 
into max. Drawing 4 (b) Or (c) When there is a welding margin like the shown lap welding with **, 
there is risk of damaging the metal mold of press forming in the edge section. Moreover, a paint film 
cannot ride easily and corrosion resistance is inferior in the edge section. Furthermore, it is because a 
coating is hard turning to the clearance between metal plates and the corrosion resistance of the 
clearance section is also inferior. Furthermore, the contribution of a welding margin to the reinforcement 
of a member is small, and it also has the bad influence of the increment in weight. 
[0065] On the other hand, a fillet lap welding is drawing 3 (a). It is the approach of welding the edge of 
the metal plate piled up so that it might be shown. In a fillet weld, the end face of a metal plate fuses, 
and other metal plates which touch this are fused and joined. At the time of press forming, since it is 
usually below the thickness of the original metal plate, and climax of the weld zone of a fillet weld 
cannot attach a crack to metal mold easily, it is desirable. Or in the case of metal active gas arc welding 
or TIG arc welding, a weld metal is supplied along with the border line of a metal plate, and both metal 
plates are joined. Since the metal supplied depending on the welding condition rises more than the 
thickness of a metal plate, metal mold is damaged or an indentation is brought to mold goods, special 
attention is required. It is desirable to weld on the conditions which a rear face does not fuse in a fillet 
lap welding. 
[0066] 

[Example] (Example 1) The blank by butt welding of the conventional method using carbon-dioxide-gas 
laser welding and the blank by the lap welding of this invention were made as an experiment to a large 
number, and the percent defective was investigated. 

[0067] Drawing 8 is the schematic diagram showing the configuration of the test piece of this example 
1, and is this drawing (a). A top view and this drawing (b) The side elevation in the case of the 
conventional example, and this drawing (b) It is a side elevation in the case of the example of this 
invention. In this drawing, the same components as drawing 1 -6 express with the same sign. This 
drawing (a) The test piece of the conventional example carried out butt welding of the cold rolled sheet 
steel (0.8mm and 1.6mm) so that it might be shown. A cutting plane is a field cut by the shirring 
machine. 

[0068] On the other hand, it is this drawing (b). The blank by the lap welding of the example of this 
invention piled up 0.8mm cold rolled sheet steel on 0.8mm cold rolled sheet steel, and carried out the 
fillet weld of the heavy section so that it might be shown. All, a welding condition is 3kW in output, and 
the speed of travel is 5 m/min. 

[0069] 100 test pieces of the example of this invention and the conventional example were created, 
respectively, appearance observation of the weld zone was carried out, and the number of defectives was 
investigated. 

[0070] Drawing 9 is the mimetic diagram showing the appearance of the laser- welding result of a test 
piece, and is this drawing (a). In the case of the defect of a butt weld non-constructed a bridge, it is this 
drawing (b). It is this drawing (c) the case of the poor undercut of a butt weld. In the case of the 
excellent article of a butt weld, it is this drawing (d). It is the case of the excellent article of a lap 
welding. This drawing (a) Un-constructing a bridge and this drawing (b) The undercut was counted as a 
defect. 

[0071] the result of a weld examination - the blank of the conventional example — if — 37% of undercut 
and 6% of un-constructing a bridge arose. On the other hand, there was no generating of a defect in the 
example of this invention. 

[0072] (Example 2) The weld examination with the nonlinear weld line of a blank was performed. 
Drawing 10 is the schematic diagram showing the configuration of a test piece with the circle-like weld 
line, and is this drawing (a). A top view and this drawing (b) The side elevation in the case of the butt 
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weld of the conventional example, and this drawing (c) It is a side elevation in the case of the lap 
welding of the example of this invention. The same components as drawing 1 express with the same 
sign in this drawing. 

[0073] this drawing (a) in the cold rolled sheet steel of 0.8mm and L6mm thickness, the test piece of the 
conventional example pierces disc-like metal plate B-2 by punch, and has opening so that it may be 
shown -- it welded by inserting in metal plate Al. 

[0074] The test piece of the example of this invention piled up and carried out the fillet weld of disc-like 
metal plate B-2 of 0.8mm thickness to the metal plate Al of the cold rolled sheet steel of 0.8mm 
thickness. After the conventional example and the example of this invention set the location for the 
ingredient with the positioning jig, they moved NC table circularly and performed circle welding. The 
welding condition is the same as an example 1. Ten of these test pieces were created, respectively. 
[0075] In the example of invention, there was no generating of a defect to all ten undercuts having been 
generated in the example of a comparison as a result of a weld examination. 
[0076] (Example 3) Next, the corrosion resistance of a blank was investigated. Drawing 1 1 is the 
schematic diagram showing the configuration of the test piece for corrosion tests, and is this drawing (a). 
The side elevation in the case of butt welding by laser welding of the conventional example, This 
drawing (b) The side elevation in the case of the lap welding by the spot welding of the conventional 
example, This drawing (c) It is a side elevation in the case of the lap welding by laser welding of the 
example of this invention. This drawing (c-1) A side elevation when the fusion zone has penetrated by 
the lap welding with **, and this drawing (c-2) A side elevation when the fusion zone has penetrated by 
the fillet lap welding, and this drawing (c-3) A fillet lap welding shows the side elevation in not 
penetrating. 20-micrometer electropainting is given to these test pieces, and it is salt spray test ****** 
of a front face and a rear face. Corrosion resistance evaluation rusted and made time amount (days) to 
generating the index. A test result is shown in Table 1 . 

[0077] As shown in this table, in test piece No. 1 (equivalent to a butt weld and drawing 1 1 (a)) of the 
conventional example, corrosion generated the surface (welding-heat-input side) rear face in the weld 
zone. Since the weld zone has not removed the oxide completely, the adhesion of a coating coat is 
lowered for the oxide by welding reason, and it is thought that corrosion resistance deteriorated. In the 
case of test piece No.2 (spot welding,: drawing 1 1 R> 1 (b)), the end face of superposition corroded for 
a short time, and rust was generated also between the piled-up steel plates. It is thought by the clearance 
that it degraded the circumference ****** corrosion resistance of a coating. Generation with laser- 
welding penetration, Drawing 1 1 (c-1) :: Although test piece No.3 were an example of this invention, 
they corroded the front face like test piece No.2 for a short time. The conditions of a surface edge are 
because it is equivalent to No.2. Test piece No.4 are laser fillet-weld penetration (drawing (c-2)), and 
surface corrosion resistance is better than No. 1-3. The fusion zone on the back had oxidized in response 
to the thermal effect, and although corrosion resistance was superior to No.3 a little, it was not enough. 
Although test piece No. 5 were not laser fillet-weld penetrated (drawing (c-3)) and the corrosion 
resistance of a surface weld zone was equivalent to No.4, since a rear face did not have a fusion zone by 
welding, its corrosion resistance was very good. 
[0078] 
[Table 1] 
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[0079] 

[Effect of the Invention] A cheap tailored blank can be manufactured by this invention, and a cutting 
plane line can apply also to a nonlinear ingredient. Furthermore, the mold goods obtained with the 
application of this invention are excellent also in corrosion resistance and appearance nature, and 
application on the sheathing-material components for automobiles is possible for them. 



[Translation done.] 
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* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 * * * * s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram showing the welding method of the tailored blank by the butt 
weld, and is this drawing (a). Laser welding and this drawing (b) It is the case of mush seam welding. 
[Drawing 2] It is the mimetic diagram really by spot welding showing the outline of the weld zone of the 
blank for shaping. 

[Drawing 3] It is a mimetic diagram explaining the comparison of spot welding and line welding, and is 
this drawing (a). The side elevation of the piece of a spot welding trial, and this drawing (b) The side 
elevation of the piece of a trial of line welding, and this drawing (c) It is the mimetic diagram of the 
press crack in line welding. 

[Drawing 4] It is this drawing (a) at the mimetic diagram showing the condition near the weld zone of 
the blank concerning this invention. In the case of the fillet lap welding by laser welding or arc welding, 
it is this drawing (b). In the case of the lap welding with ** by laser welding or arc welding, it is this 
drawing (c). It is the case of the lap welding with ** by seam welding. 

[Drawing 5] It is the mimetic diagram showing how to pile up the metal plate of the ingredient of the 
blank concerning this invention, and is this drawing (a). A perfect pile method and this drawing (b) A 
partial pile method and this drawing (c) It is an end-face **** pile method case. 
[Drawing 6] It is the mimetic diagram showing various kinds of conditions which the metal plate of 
three sheets piles up, and is this drawing (a). The perfect pile and said drawing (b) A partial pile and this 
drawing (c) It is the case of an end -face **** pile. 

[Drawing 7] It is the mimetic diagram which illustrated the fibrinogenolysis contact position in the 
unification shaping blank of this invention. This drawing (a-1) The blank for unification shaping before 
character shaping of KO, and this drawing (a-2) What fabricated this, This drawing (b-1) The blank for 
unification shaping before stretch forming, and this drawing (b-2) The thing and this drawing (c-1) 
which fabricated this The blank for unification shaping before extrusion molding from which the 
configuration of the metal plate B used as the back up plate became C character type, and this drawing 
(c-2) This is fabricated. 

[Drawing 8] It is the schematic diagram showing the configuration of a test piece, and is this drawing 
(a): A top view and this drawing (b) The side elevation in the case of the conventional example, and this 
drawing (b) It is a side elevation in the case of the example of this invention. 

[Drawing 9] It is the mimetic diagram showing the appearance of the laser-welding result of a test piece, 
and is this drawing (a). In the case of the defect of a butt weld non-constructed a bridge, it is this 
drawing (b). It is this drawing (c) the case of the poor undercut of a butt weld. In the case of the 
excellent article of a butt weld, it is this drawing (d). It is the case of the excellent article of a lap 
welding. 

[Drawing 10] It is the schematic diagram showing the configuration of a test piece with the circle-like 
weld line, and is this drawing (a). A top view and this drawing (b) In the case of the butt weld of the 
conventional example, they are a side elevation and this drawing (c). It is a side elevation in the case of 
the lap welding of the example of this invention. 
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[Drawing 11] It is the schematic diagram showing the configuration of the test piece for corrosion tests, 
and is this drawing (a). The side elevation in the case of butt welding by laser welding of the 
conventional example, This drawing (b) The side elevation in the case of the spot welding lap welding 
of the conventional example, and this drawing (c) It is a side elevation in the case of the lap welding by 
laser welding of the example of this invention. This drawing (c-1) A side elevation when the fusion zone 
has penetrated by the lap welding with **, and this drawing (c-2) A side elevation when the fusion zone 
has penetrated by the fillet lap welding, and this drawing (c-3) A fillet lap welding shows the side 
elevation in not penetrating. 
[Description of Notations] 
1 : Metal plate A 2: Metal plate B 
3: Metal plate C 4: Weld zone 
5: Surface width of a lap part 

[Translation done.] 
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[0047] R0£5cf x o {z*miz&^xii±mm 
m&i> l < \t*nM±mnrZ tix^xh^\ t 

mrntrnxtfim. tx i> «t v \ 

[0048] #$Hfto-*JS#ffl:/5 y^tt. ^JR«w 

[0049] ®m±mto-tm i m<mmb\i. * 
(oomx-mmtix^zb. y^yKnim*. ts*v 
/twmM<?>m*izmuisti&&mR%<MtA,M 

[0050] mitt%w>H*ttsm7jy?iznif 
immmzmLtzmmx-b*). mm^-D 
^mm^-wmmmy^y^ . nm*-z) 
zmit:i>e>. iij0(b-D mv&iimm-ibit 

0(c-d immit%&i&mfoBcoBtttfc!mb%^ 
tzWLftifwm<?)-w{tmm7'7y? , rbi(c-2) 



7 

[0 0 5 1 ] 07 (a-1) t*$VVt, ?^*lX-Z(i^Jg 
^B2£Ofill5|g(7) J ^'l^ll0((C^^ o ?§jgHXti§^Y 

ti>. mmximw. mmtLxnmb-2)<n 

t \mm&^mzs.\ ^zm>$\mmm 
tz#>, mmmiittftLtz&mmizhi. t*>u r 
E(a-D cvmnziittfo-tmmzm&mi*^. * 

<ti> i\mM.mmz£~>xm£ztix^z>ztzmft 
tLxu&<vx\ Pia(a-i) (D-wmMmyy^i^ 
^mmizmi-z. u>u mzYtzmmmw 

[ 0 0 5 2 ] 07 (b-1) <o«^ s ^fl^3il*:l§J£ 

|§10(b-2) ^JrdtSgOttJLfi^^-r^Wi. fl^«<7) 

■ScWS^ L^frhXfoZ>frt>X'h&. 
1 0 0 5 3 ] 07 (c-1) T'«?^SX^t-C, 
Yfcj;t>'Zt*^|6lLT^-6„ ifc. JfflSttRWtLT 

mmWismm^rm^Lx^it^ii. t% 
k*>. nm&mmui. &~rLi>*mn ■■ ixn 

^zwtfa^m&^tffkmtv^y^mfttf 
i :m«r>nm&i>$><ooz. *tmtiwmn±<n 
mmmmmi<%<xi>£^i)\ mm&znm 

[00 54] ^wn-ftfcimMyyytx'ii. m§ 

m±?mm+z. nhu-vm. m.^-mm 
fx. mmmttztz^ mm^mtm^m 

[00 55] mgm^Zte^iZif t U\ MA^k 

■2i±m-&$mtt. rvx^mMm^i.zxm^h^ 
x-mzw>& i t t±-cs srotf. wmt>m~> am 

ffi%mx'comii) i mx^&\ ^coztt^. mtm 
[0056] ^?§«(i-owagM Uc®%mxb x < , 

OOmmtfil^cOl 0 0mmt0j§^HTi>. 10mm 
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&x¥hh<r)xw^Ltz\mm.<^-nmt iw 
[0057] *mfcm$rt h®m±£.®m&*> 
tut. zcomnzmm. mmm^xh^tm* 
\ > . t» una* cowi&xmotzmm t tdtm 
m*ttimmz'+T'7Xi>£\,\ 

[ 0 0 5 8 ] *%Wcr>7 y >? *Wm%WM%mi 

io mm^-hom%mxi>£\<\ immmt txtm^ 

Y*$)VT-?W&. TIGM/7X77-?M« 
[0059] *^Bjc7)7'7y^T'*ta^-Aj§^J: 3 

20 [0060] m zmsmz. ut. mmmmxit. 

[0061 ] i^Tffiffli^^SP^^hMt^-r^tt'. i 
30 [0062] ®\mfrcr)±ZZ\mizm%.lKc^1)\ It 

i o o 6 3 ] z\<n£ o %®i&mi±MU£, ttwmm 
\>>~?®&xn. 2®.cDmmzm. 4~6. o mm 

(mi<\t0. 6-3. Omm) . fem'Xls— fft 

^ji-i okw. jiiigo. oi-i mmmmm^i- 

1 Om/m i n ftfUi. Tffi!lfi^^<7)2 5-7 5 

40 

[0064] *%.Wco7'yy?(r>m$:Mcklzi-hlzte 

i-frfaMhmmzm^ntfun^. @4(b) i^ts 
(c) izjfi-tKmmm®v * a t^s^?>i» t , x 

[0065] Z.t^Zft IX. 1-&$\&te®&tl,i. 03 

50 (a) izmi-xoizmtztz&mcot&mm-r&iimx 
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6. 1-^l*lfife^cfc^-CtSffi*WL^v^#T- 10 
[0066] 

[HUM] (JIW!l)ll^-fllKJSV*« 

[0067] 08t±#0£J60IJ 1 a«^4>7PRfc**« 
RHT, 1510(a) tt^BSH, 110(b) ft#ffl<9i§itr<0ffl 

mm. mm(b) \t^mm<r>^<nmmmx'hi>. nm 

tcts WCH 1 ~6 1 B--aWM4H--«r*"C**-. H0 20 
(a) iZTFfX 0 izmmnmWrii 0 . 8 mm t 1 . 6 

[ o o 6 8 ] -u. mm(b) izTFtx o 

8mm<Dft®JSt££a*a. *<9fifc»£-*-»ai»«L 
m i nT'£>&,. 

[0069] i VflS*0!lOKItfr*^W 

i o o mm i , s&tt* ftsu& lt »<. 30 

[ 0 0 7 0 ] 09 »iiafcM-»U^»S»*^HR** 

■mwht»9. 1310(a) i*misb-m®?>mm-& 

VMS, H0<b) J4Sg^iyfr»8W)Tyr* -y b^A^) 
HH(c) tt^*rit»«W>^y^«^, 110(d) 
USb«ffioAAO«^T > %i. NB9(a) vti&m&i. 

[007 1] gKMtQt&ft* mM<»7yy?X'lt3 

*«W»«i3p^W)«4l4«*'C«-»fc. 40 
[0072] (H«2) 

^<o»«a3»*ffofc. 01 ottR*<ojssai*toK 

«li^^jpt»t*^ H0(a) liTiSH, R 
0(b) J4ft^jO££;b^&cO^^0JH0, H0 

(c) ii*mimcDnmmcr>igr&cDwmmx'3b&. 110 

[0 0 7 3] HH(a) izmt 0 fc, t^*>KIWttt 
0. 8mm*iJ:tfl. 6 mmJf^j^H^^'^C J: 
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0 fWtf)&JS*RB 2 £tT*>fe£ „ IHPSfOfcS AWE 
Alf&tt&X/flfflKSUfc. 

[0074] *fMBW<Oil»frtt 0 . 8 mm if <7)#Efi 
«0)&*KAli: % 0. 8mmJ5«PMB«0>&WEB2 

lit. 

[0075] ®mtmn&%:. ttmrnx-iz 1 o * 1 1> r 
yy*^ titles* u fiiBWctt^A^ftett 

[007 6] (9gffift3) JWC, 7?y?cr)ffl&&m 
*Ur. 01 K4ffl^5S^ffl^|it^-w^$:^-r«fS 
0T*O. 110(a) l4^M^Hftfi#tCcU3!#£ 
fc-ttMf^^«0, f«I0(b) {±#*^J^)X^.y b 

wmtz£&mh®me>%ri}<mmm. 110(c) 

110 (c-i) ttftft* mmmxi^mmmm i/o > * * 
^«ffi0s n0(c-2) tit^^sfaaHs-cafiiai*** 

ai/O***£0>MfflBL H0(c-3) tt-f*fi*fc»» 

[0077] R»tSpf J: 3 Wi£#Wtf)iMIW-N o . 1 
(m-Sbm®. 01 1 (a) CfflS) (>§SA 

0)b&btlh. KIWiNo. 2 (^yhM> :01 

1 (b) ) *fa^*)-t<o«B*<«ii*IB]T«AL. 
JUaftMKHKc i>*^*m Lfc . KRIizttSmill 0 5i 

3n (m*u~vmmm. mi 1 (c-d = ) *%hb 
K^t/to *BBJ8ai«^feff«N o . 2tmmnrzibX'h 

&. tWWNo. 4iiP— f-t^^jfSil (E(c-2) 

) -c* o > mmcom±m± n o . 1 ~ 3 <t 0 1 n jpc 
smmmmtmrn^nmLLxm . m 

^ffiiN o . 3 J: t)%=mtLZ kCDCD+ftX'liZfri 

3) )x-h Y ). mmmmwnMiamzN o . 4tmmx- 
hhtK mm±®miz±mmm^fztb. m*&& 
Wix&mx'h-otz* 

[0078] 
[^13 
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[0079] 

a*»rerc&s. 20 

M^H&fM] 

^£^^0-C,5 9l5]0(a) UtU-lfS®, 

(b) ttVy^a^-ASffSfW^ffc*. 

[02 ] x^>y J: I. -tfclBBJB 75 y ^ C7)S« 

[03 ] A^-y h^fcK8N^JtR£ft^S*^ 
T'£ 9 |5J0(a) tt*iKyh»S^<OflRHBI, (s]0(b) 

[04] *Mc^l»r7y^Wi^gU#ific7)«ffiS:^ 
-r^^0T|310(a) (iWlfi§8**:<i7-:?i§&fcJ: 

mzmrnm-eMmmb) it^kmhtt. mm 
(w nmmMf*. [510(c) arousfe**** 

*j**«*E-e\ i5]0( a ) it^±mh. m(b) urn 
[07] *mnH*mM75y?£mmm& 



R0(b-2) {iififc^UriO, H0(c-l) 12 

mmn-mtmm^y? , isi0(c-2) 

[08] SC»fr«JBtt^t«SH-C. |5]0(a) iJTO 
0. |a]0(b) 1M*^JcD^-«Mffi0. |s]0(b) 

[09] i^^U-1f3SffiB*^HIi**t«KHT 

0*) \m%h*kmk<r>Ty-r*j v v*$&>n&. mm 

(c) H^MHSf^&fltftfte. N0(d) jififca^f 

[010] R*^j^«*t^iM)W-^»«*S?t^ 
0TJ>D. [510(a) ii¥E0. 1510(b) {i^*MO^ 
^^«<7)«^Mffl0, |5]0(c) «*5SH8w«Siaaffi 
«*§£<7>ffl!lW0T'$>l>. 

[011] B&f^ffl<M&*W^£^-8S?0?& 
.0, |s]0(a) MtteKMoi^ y"$&fcJ: 

«<0*&tf>fflii& |5)0(b) J4flg3f6e*0^1?-yh»«£ 

mizxmmmwi&cDWMmx'h*). hhmj i* 

ttttS Ste««?"C»»a*<Kl LTV ^%££){I!IB0, 
|6]0(c-2) Jii-AWfifejS^TlfflttabiiOTLTV^* 
£tf>MBH, (5]0(c-3) l2rf*NmhJ§&T'#SjI?)$ 
£<Offl!ffi0£*-f. 

1 : £JS*5tA 2 : 

3 : ^S«C 4 : mm® 

5 :m%*)mcom^ 
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